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on the back shelves of medical school libraries. During a critical period of time,
however, there is an urgent need for the information contained in this book. I, and
others interested in getting the latest update of a rapidly changing field, might do
well to push our local libraries to obtain this handy and informative volume.
JOHN H. KRYSTAL
DepartmentofPsychiatry
Yale University SchoolofMedicine
THE AMYGDALA: NEUROBIOLOGICAL AsPECTS OF EMOTION, MEMORY, AND MENTAL
DYSFUNCTION. Edited by John P. Aggleton. New York, John Wiley & Sons, Inc.,
1992. 615 pp. $125.00.
Both William James and Sigmund Freud believed in their time that the neural
basis ofemotion and memory is a most compelling but elusive area ofstudy. Despite
the great advances made in the neurosciences in the last decade, the study of
psychobiology is still an unsettled frontier. A wealth of new techniques have,
however, finally opened this fundamental area of research to experimental analysis.
John Aggleton, of the University of Durham, has assembled a formidable group of
clinical and laboratory investigators to present the latest and most excitingfindings in
the field of psychobiology in The Amygdala: Neurobiological Aspects of Emotion,
Memory, andMentalDysfunction.
The amygdala complex, a mass of gray matter located in the medial part of the
temporal lobe, is a critical structure in the generation of emotion and memory.
Despite abundant evidence implicating the amygdala in affect and memory forma-
tion, stress responsivity, epilepsy, senile dementia, schizophrenia, pathologic aggres-
sion, and even stomach ulceration, it has been a decade since a book devoted to the
subject has been published. But it has been worth the wait. Dr. Aggleton's The
Amygdala is an authoritative and comprehensive volume, which is essential reading
for anyone, whether expert or newcomer, who is interested in emotion and memory.
The name of this subcortical structure (from the Latin for almond, a somewhat
obscure reference to this structure's anatomical appearance) may be less familiar
than its better studied cortical cousin, the hippocampus. Nevertheless, both brain
areas have been considered allied structures since the time ofPierre Paul Broca, who
included both in his le grand lobe limbique over a century ago (and indeed, modern
neuroanatomical techniques have revealed abundant connections between the amyg-
dala and the hippocampus). In 1952, Paul MacLean, then at Yale University,
reintroduced Broca's term "limbic" for those structures which form an annular ring
of tissue on the medial aspect of the cerebral hemispheres. MacLean elaborated on
the Papez theory of 1937 that these limbic structures are involved in the generation
of emotion. But how do the amygdala and other limbic structures give rise to
emotion? How is this function related to memory formation? In short, whatprecisely
does the amygdala do?
The short answer is that the function of the amygdala remains an enigma, though
clues abound. In 1939, Heinrich Kluver and Paul Bucy at the University of Chicago
described a strange and dramatic syndrome following bilateral temporal lobectomy
in rhesus monkeys. The classic Kluver-Bucy syndrome in primates includes tame-
ness, hyperorality, altered sexuality, extreme distractability. In addition, these ani-
mals show a bizarre inability to appreciate sensory information, a condition referredBOOK REVIEWS
to as "psychic blindness." A live snake, normally an object of terror for monkeys,
became as interesting as a novel rubberball, while meat, normallyoflittle interest to
these vegetarians, was readily ingested. In 1956, Weiskrantz demonstrated that
discrete lesions of the amygdaloid complex produced Kluver-Bucy symptoms in
monkeys. Norman Geschwind suggested in 1965 that sensory information processed
in other brain regions must interact with the amygdala for this information to be
appropriately tied to affective and motivational labels. Arthur Kling extended this
proposal to includepsychosocial stimuli. In apoignantstudypublished in 1970, Kling
demonstrated that amygdalectomized monkeys remain healthy when housed in the
laboratory environment, but when returned to free-ranging social colonies in nature,
they were ostracized and died. According to Kling, who contributes a provocative
chapter in the presentvolume, these amygdalectomized animals are unable to attach
the appropriate significance to sensory input and are thus unable to decode and
analyze social gestureswhich are necessaryfor survival in the wild.
The contribution of the amygdala to human experience is detailed in three
excellent chapters in this volume. One by John Aggleton summarizes amygdala
damage in humans, while anotherby Eric Halgren outlines electroencephalographic
studies. Perhaps the most interesting chapter is by P. Gloor, on the relationship
between the amygdala and temporal lobe epilepsy. Hughlings Jackson, the noted
nineteenth-century neurologist, observed that epileptics frequently experience a
"dreamy state," or aura, with a strong emotional component before succumbing to
frank seizure. Sometimes these auras are pleasant, leading Dostoyevsky, himself an
epileptic, to remark that he pitied those who did not have these epileptic experi-
ences. Sometimes, however, these auras are accompaniedbyanxiety oroutrightfear.
Today, these pre-ictal emotional experiences are considered a hallmark oftemporal
lobe seizures. As Gloor points out, the amygdala is an important site of temporal
lobe seizure activity, and, indeed, mild electrical stimulation of the amygdala can
frequentlyreproduce the pre-seizure experience in some epilepticpatients.
Other chapters concentrate on anatomy, neurochemistry, and physiology of the
amygdala. These chapters have all beenwrittenbyauthorities in the field, and, while
detailed and informative, these sectionsmaybe easilyskippedbyuninitiated readers.
Michael Davis of Yale University presents provocative and accessible behavioral
data linking long-term potentiation (a possible model for memory formation) to
events in the amygdala in his studies ofclassical conditioning using aversive stimuli.
Joseph LeDoux, now at New York University, documents results from his recent
pioneering studies indicating that fear conditioning and its behavioral integration
occur in the amygdala, and in fact can bypass cortical circuits. This idea is a radical
conception which has not yet emerged in most textbook descriptions of learning
processes.
Many multi-author science texts lack an introduction which places the subject
within an historical and scientific context. The Amygdala is no exception. As a
consequence, some ofthechapters maybe heavygoingforthe readerunfamiliarwith
the field. Many of the authors, however, have included short introductions to their
respective sections, and several chapters contain extensive reviews of the relevant
literature. Reference lists for all chapters are profuse and up to date. A 20-page
index will aid the reader in pulling together disparate pieces of the puzzle. Despite
the lack ofoverall cohesiveness to be expected ofsuch works, the reader can readily
wander through the text and find his or herway.
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The classic controversy in psychology and philosophy concerning the epistemolog-
ical primacy ofcognition or affect is an underlying current in TheAmygdala. Though
not directly confronted by any of the authors, the debate seems to be answered by a
confluence of positions: the amygdala, among other areas in the central nervous
system, is capable ofintegrating highly processed sensory information while simulta-
neously organizing a coordinated behavioral and affective response in the organism.
The amygdala, as Eric Halgren reminds the reader, is at the interface of affect and
cognition, mind and body. "One suspects," he writes, "that if the amygdala did not
exist, it would have been invented" as a metaphor for these connections. While the
debate is far from settled in TheAmygdala, those readers interested in this field will
find much to stimulate thought. This informative volume is a must for anyone
seriously interested in the study ofemotion. Though the answer to James's question,
What is emotion?, still remains a mystery, readers of The Amygdala will be in a
position to evaluate where modern neuroscience stands on this fundamental issue.
LEE GOLDSTEIN
Medical Student
Graduate Student, Neuroscience
Yale University SchoolofMedicine
LEARNING GENITOURINARY MEDICINE AND HIV DISEASE THROUGH MCQ. By Peter
Fisk. Chichester, England, John Wiley & Sons, 1990. 189 pp. $24.50. Paperbound.
The title ofthis book is somewhat misleading. The first thing I did upon receiving
the volume was to try to discover what the acronym "MCQ" meant. It simply means
"Multiple Choice Questions," although that fact is explained only on the back cover,
not inside the book. There are 128 sections to the book, usually a page or less in
length, each of which begins with five true-false questions, which are called MCQs.
Thus, the "multiple choice questions" are different from what U.S. students expect
(such as having five possible answers to a single question, where the first option
means questions 1 and 3 are correct, the second option means 2 and 4 are correct,
and so on). Not to worry, however, for as a pedagogical technique, this MCQ
approach works perfectly well to arouse the reader's interest.
The title is also slightly misleading in another fashion: here, "genitourinary
medicine" means, for the most part, only only genitourinary infectious disease
medicine, especially sexually transmitted disease. For example, infectious conditions
discussed include syphilis, yaws, gonorrhea, chlamydial disease (including non-
gonococcal urethritis, trachoma, and lymphogranuloma venereum), genital warts,
candidiasis, trichomoniasis, gardnerellosis, granuloma inguinale, chancroid, genito-
urinary tuberculosis, scabies, crab lice, molluscum contagiosum, human papillomavi-
ruses, and the various forms ofhepatitis.
No explanation is given for the linking of genitourinary medicine with HIV
disease. Certainly the route of transmission of HIV disease is often sexual, but the
typical early symptoms would usually lead one to an internist, not to a urologist or a
nephrologist, and the most likely physicians to care for a person with HIV disease
would be specialists in general medicine, respiratory medicine, or infectious disease.
In the second part, on HIV disease (43 sections), the topics include its epidemiology,
virology and immunology, transmission, prevention, classification ofdisease, clinical